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Problem Set 5 

Multiple Regression 

 

INTRODUCTORY ECONOMETRICS, UCM3 

 
 

1. (Exercise 3.6, Wooldridge (2006)). Consider the multiple regression model containing three 
independent variables, under Assumptions MLR.1 through MLR.4: 

0 1 1 2 2 3 3y x x x uβ β β β= + + + +  

You are interested in estimating the sum of the parameters on 1x  and 2x ; call this 1 1 2θ β β= + . Show that 

1 1
ˆ ˆ ˆ

2θ β β= + is an unbiased estimator of 1θ . 

 
2. (Exercise 3.7, Wooldridge (2006)). Which of the following can cause OLS estimators to be biased? 

(i) Heteroskedasticity. 
(ii) Omitting an important variable. 
(iii) A sample correlation coefficient of .95 between two independent variables both included in the 

model. 

 
3. (Exercise 3.8, Wooldridge (2006)). Suppose that average worker productivity at manufacturing firms 
(avgprod) depends on two factors, average hours of training (avgtrain) and average worker ability (avgabil): 

0 1 2avgprod avgtrain avgabil uβ β β= + + +  

Assume that this equation satisfies the Gauss-Markov assumptions. If grants have been given to firms whose 
workers have less than average ability, so that avgtrain and avgabil are negatively correlated, what is the likely 

bias in 1β  obtained from the simple regression of avgprod on avgtrain? 

 


